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Description

[0001] Itis now commonplace in, for example, produc-
tion machinery for all of the pneumatic or hydraulic equip-
ment to be controlled by respective directional control
valves that are usually mounted on one and the same
‘valve island’. It will be appreciated that the term 'valve
island’ is intended to include devices such as 'valve man-
ifolds’ and the like. The valves in the valve islands are
usually controlled by solenoids that receive electrical sig-
nals to cause them to actuate the associated valve. The
valve islands are connected to a controller system, via a
communication system, which sends the signals to con-
trol the operation of the valves on the valve island.
[0002] There are two main types of communication
system in common usage; multipole and fieldbus. In a
multipole communication system, each valve in the valve
island has a separate communication line effectively con-
necting it directly to the controller system. Thus, a 25-pin
or other common connector links the controller system
and the valve island and each pin provides the control
signal for a different valve on the valve island. Thus, the
multipole system is easy to understand and use. How-
ever, as a separate line is required for each valve to be
controlled a complex multipole-based system can be ex-
pensive with regard to the wiring requirements and the
number of outputs at the controller system. Further, it
can be confusing when attempting to identify faults.
[0003] The other type of communication system is an
address-based fieldbus system. Here, the valve islands
are connected together to form a network often using a
two-wire medium. The controller system sends instruc-
tions that are addressed to a particular valve island and
a control system on the island interprets the instructions
and thus actuates the appropriate valve. Although the
fieldbus control system provides more flexibility, it can
appear complex due to the programming required to ad-
minister the system.

[0004] For example, DE 19,629,868 discloses an ar-
rangement for transmission of binary data in an interface
system such as AS-i consisting of at least a transmission
system, a slave module, and a master module. The trans-
mission includes a two-wire cable used to exchange data
between the master module and the slave module. The
master module is connected to a higher-level control and
communicates with addressed slave modules through a
four-digit bit pattern.

[0005] DE 38 07 149 discloses another arrangement
utilizing self-addressed test package information. The
self-addressed test package information is used in con-
junction with a ring-shaped network to identify whether
the addresses allocated to a specific subscriber device
occur more than once in the ring-shaped network. Each
subscriber device (TLN) transmits self-addressed ad-
dress test packet information (ati). Because the subscrib-
er devices are only capable of transmitting self-ad-
dressed test packages, DE 38 07 149 provides the flex-
ibility associated with addressed signals, but lacks the
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simplicity of programming offered by multipole connec-
tions.

[0006] JP 07-042865 discloses a solenoid valve con-
trol system wherein command parallel signals including
information on the number of a receiving station and in-
formation on a drive command are sent to a communi-
cations control portion from a programmable controller,
and are subjected to parallel-to-serial conversion to ob-
tain serial signals including the information on the number
of the station and the information on the command.
[0007] WO 94/04831 describes an electro-pneumatic
control device which includes a valve station designed
as a component assembly, the valve station including a
fluid-distributor unit fitted with a multiplicity of valves and
an electronic central control unit represented by a control
block.

[0008] According to the present invention, a commu-
nication system as defined by independent claim 1 is
provided.

[0009] This is advantageous as the system is easy to
understand and set up, yet has the advantages of an
addressable communication system such as the fieldbus
system described above. In particular, the valves may
be distributed over the "master" valve island and several
"slave" valveislands (with the associated control means),
and all of them can be controlled by the controller system
via a single multipole connection means. Thus, the user
can program the controller system as if the system is a
multipole system, while the master control means inter-
prets the instructions and can relay them to the appro-
priate slave valve island control means as required.
[0010] Preferably the controller system is a program-
mable logic controller (PLC).

[0011] The master and slave control means control flu-
id flow control valves. In particular, the master and slave
control means are associated with valve islands and thus
they control the solenoid operated valves thereon.
[0012] Preferably further slave control systems are
connected to the communication system via addressable
connection means in a chain-like manner.

[0013] The addressable connection means may be
based on a Local Interconnect Network (LIN) standard.
The LIN standard is a single wire communications stand-
ard between a master system and at least one slave sys-
tem. Each slave system needs minimal configuration to
operate which, when combined with the single wire me-
dium, make it simple and cost efficient. Preferably, the
addressable connection means is based on the Control-
ler Area Network (CAN) standard. Most preferably, the
addressable connection means is based on a RS485
standard. Thus, the master and slave control means may
include transceiver means to enable them to communi-
cate using the chosen protocol of the addressable con-
nection means.

[0014] Preferably the multipole connection means
comprises a 25-pin connector or a 44-pin connector.
However, it will be appreciated that the multipole con-
nector may be some other industrially accepted connec-
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tor.

[0015] The master control means comprises a micro-
processor. The slave control means may also comprise
a microprocessor.

[0016] Preferably, the master control means includes
a diode array that derives power for the master control
means, and for the actuation of any devices that it con-
trols, from the multipole input signal. Preferably, the slave
control means derives power from the addressable con-
nection means. The master control means preferably has
signal conditioning means to ensure that the signals re-
ceived from the multipole connection means are in a suit-
able form, and within a particular voltage range, for being
received by the microprocessor of the control means.
[0017] Preferably the master and slave control means
have output means for actuating the required valve. The
output means may comprise an output array de-multi-
plexer. Alternatively, the output means may be adapted
to use a serial signal from the control means to control
the appropriate valve. This configuration of the output
means forms the subject of the second aspect of the in-
vention.

[0018] As the invention allows for various numbers of
valves to be spread over a master valve island and sev-
eral slave valve islands, for example, the system of the
first aspect of the invention requires a flexible means of
actuating specific valves. As the control means compris-
es a microprocessor it is advantageous if it can output a
serial signal to actuate a valve on the valve island.
[0019] There now follows by way of example only a
detailed description of the present invention with refer-
ence to the accompanying drawings in which;

Figure 1 is a diagram showing the arrangement of
the communication system of the invention;

Figure 2 is a diagram of the master control means;
Figure 3 is adiagram of the slave control means; and
Figure 4 is a diagram of the output means.

[0020] A communication system 1 according to the in-
vention is represented in Figure 1. The communication
system 1 comprises a master control means 2 that re-
ceives control signals from a controller system (not
shown) and a slave control means 3. The master control
means 2 receives signals from the controller system via
multipole connection means 4. The multipole connection
means 4 shown in Figure 1 uses a 25-pin D-type con-
nector5. The master controlmeans 2isin communication
with each slave control means 3 via addressable con-
nection means in the form of a sub-bus, which operates
in accordance with the RS485 standard/protocol. The
master control means 2 has a master sub-bus connector
6 for connecting it, via a sub-bus cable 7, to a slave sub-
bus connector 8 on the slave control means 3. Thus, the
master control means 2 forms the master node on a sub-
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bus (with the cable 7 forming part of the bus) and the
slave control means 3 forms the slave node on the bus.
The slave control system 3 has a further sub-bus con-
nector 9 for connecting it to a further slave control means
(not shown).

[0021] It will be appreciated that the addressable con-
nection means may be based on a sub-bus that operates
in accordance with other standards such as CAN or LIN
depending upon the application of the system.

[0022] It will also be appreciated that additional slave
control means may be added in a "chain-like" arrange-
ment. The number of slave control means that may be
added is limited by the electrical power that can be sup-
plied via the multipole connection 4 or through subse-
quent connections, as it is the power received through
the connection 4 that allows the subsequent control
means to operate. However, the master or slave control
means may be adapted to receive their own power sup-
ply.

[0023] The master control means 2 and the slave con-
trol means 3 are associated with valve islands (not
shown). Thus, the control means 2, 3 control solenoid-
actuated pneumatic valves mounted on the valve island.
The pneumatic valves may be used to actuate production
machinery or the like.

[0024] Figure 2 shows a block diagram of the master
control means 2, which is represented by the dashed
lines. The diagram shows how the multipole signal 4 is
used and how the signals are output to the sub-bus con-
nector 6. The multipole signal 4 received by the control
means 2 comprises twenty-five pins that provide the con-
trol signals 10 and a common 0 volts 11, which provides
a ground for the system. The control signals 10 are re-
ceived by signal conditioning means 12, which prepares
the signals 10 for being received by a microprocessor
15. In particular, the signal conditioning means 12 reduc-
es the voltage of the signals from typically 24 volts to a
voltage that can be reliably interpreted by the microproc-
essor 15.

[0025] The signal conditioning means outputs a signal
13 thatis received by the microprocessor 15. The micro-
processor 15 interprets the signal and determines wheth-
er the valve to be actuated (not shown) is located on the
valve island with which the control means 2 is associated
or with which the slave control means 3 is associated. If
itis determined that the valve to be actuated is controlled
by the slave control means 3, the microprocessor 15 pre-
pares the appropriate addressed signal for transmission
on the sub-bus 7 of the addressable connection means.
The output signal 16 is a serial signal to a sub-bus trans-
ceiver 17.

[0026] The sub-bus transceiver 17 modifies the signal
16 in accordance with the protocol/standard of the sub-
bus (RS485) and then outputs the addressed data signal
for transit over the sub-bus at 26. The output 26 is con-
nected to the sub-bus connector 6 for transmitting along
the sub-bus cable 7.

[0027] The control signals 10 split as they enter the
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control means 2 and as well as being received by the
signal conditioning means 12, they are received by a di-
ode array 18. The control signals 10 are used to provide
power for the components 15, 17 of the master control
means 2 and for transmission to the further slave control
means 3, via the sub-bus cable 7. The outputs 14 are
received by a diode array 18. The diode array 18 com-
bines the control signals 10 in the nature of an OR-gate
to a single 24 volt power output 19. The 24 volts output
19 branches into a first line 20 and a second line 21. The
first line 20 connects to the sub-bus connector 6 to pro-
vide power for the subsequent slave control means 3.
The second line 21 is received by a voltage regulator 22
that regulates the 24 volt input 21 to a voltage suitable
for operating the logic of the microprocessor 15 and the
sub-bus transceiver 17. Thus, the voltage regulator 22
has an output 23 that branches into separate lines 24,
25 to supply power to the microprocessor and sub-bus
transceiver respectively.

[0028] The outputs from the master control means 2
are output via the sub-bus connector 6. Thus, there are
three separate signals that are passed along cable 7; the
24 volt output 20 from the diode array 18, a common 0
volt output 27 derived from the input 11 and the data
signal 26. Although only one pin is shown for the data
signal 26, there will be as many pins as required by the
communication standard used for the addressable con-
nection means.

[0029] Adiagram ofthe slave controlmeans 3is shown
in Figure 3. The slave control means 3 receives the three
signals 20, 26 and 27 via the cable 7 and connector 8.
The data signal 26 is received by a sub-bus transceiver
28, which interprets the signal in accordance with the
RS485 standard/protocol. The sub-bus transceiver 28
outputs the signal at 29, which is received by a micro-
processor 30. The microprocessor interprets the signal
and if required passes instructions 31 to output means
32. Thus, the microprocessor interprets the serial data
signal 29 from the sub-bus transceiver 28 and, if required,
outputs a signal 33 via the output array 32. The output
33 from the output means 32 controls the appropriate
solenoid valve on the valve island with which the control
means 3 is associated.

[0030] The 24 volts input 20 splits when it enters the
slave control means 3, one line being received by a volt-
age regulator 34 and the other by the output means 32.
The output means uses the 24 volts to actuate the sole-
noids on the valve island (not shown). The voltage reg-
ulator 34, as in the master control means 2, has outputs
35 and 36 to provide power for the sub-bus transceiver
28 and the microprocessor 30, respectively.

[0031] The microprocessor 30 of the slave control
means 3 has two-way communication with the sub-bus
transceiver 28 and thus further slave control means can
be attached to data line 26 (the sub-bus) via the second
sub-bus connector 9 (shown in Figure 1). The second
sub-bus connector 9 is connected to the sub-bus trans-
ceiver 28.
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[0032] In use, the controller system (not shown) pass-
es a multipole signal 4 to the master control means 2 to
actuate a specific valve on either of the valve islands
associated with control means 2, 3. The signal condition-
er 12 receives the multipole control signals 10 and out-
puts the conditioned signals 13. The microprocessor 15
of the master control means 2 receives power from the
voltage regulator 22 and receives the signals 13. The
microprocessor 15 then, in accordance with its program,
determines whether the valve to be actuated is located
on the valve island with which it is associated. If so, it
passes the appropriate signal to output means (not
shown). If the valve is determined to be associated with
the slave control means 3, the microprocessor prepares
an addressed signal 16 and passes it to the sub-bus
transceiver 17. The sub-bus transceiver 17 transmits it
along the sub-bus cable 7 to the slave control means 3
in accordance with the protocol of the sub-bus. The signal
is received by the sub-bus transceiver 28 of the slave
control means 3. The transceiver 28 interprets and then
outputs signal 29 to the microprocessor 30 of the slave
control means 3. The microprocessor 30 processes the
signal 29 in accordance with its program to determine if
the signal is addressed to it and thus if a valve connected
to the slave control means 3 should be actuated. If so,
the appropriate signal 31 is sent to the output means 32,
which causes the appropriate valve to be actuated. If the
microprocessor determines that the signal 29 is not ad-
dressed to it, it is ignored.

[0033] The signal 26 is also relayed to any subsequent
slave control means 3 by the sub-bus transceiver 28, via
the further sub-bus connector 9, and any further slaves
(not shown) processes the signal as described above.
[0034] The microprocessors 15, 30 may be pre-pro-
grammed or the user, via a RS232 interface or Bluetooth,
may set the program, for example. Thus, the user may
be able to program which valve or combination of valves
are actuated in response to each multipole input 10.
[0035] Thus, manyvalveislands can be controlled from
a single 25-pin (or other standard connector) multipole
based system. In practice, itis common for a single valve
island not to include a complete quota of valves thereon
and therefore not all of the pins would be in use. Thus,
with a standard multipole system a user may require sev-
eral valve islands each connected by separate multipole
connectors. The present invention allows the valves to
be spread over a master and several slave valve islands
that are controlled via the master control means. This
reduces the amount of cabling required and the number
of outputs at the controller system. Therefore, the system
of the invention has the simplicity and ease of use of a
multipole system, while having the flexibility of a Fieldbus
system.

[0036] Anoutputmeans40(asshowninFigure4)com-
prises actuation signal arrangement means 41, 41’ and
actuation means 42, 42’. Each pair 43, 44 of actuation
signal arrangement means 41, 41’ and actuation means
42, 42’ are associated with a fluid flow control means in
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the form of a solenoid operated valve (not shown). The
actuation signal arrangement means 41, 41’ comprise a
"D" type flip-flop having a power supply line 45, an edge-
triggered clock signal input 46, a pre-actuation signal da-
ta input 47, 48, a pre-actuation signal data output 49, 50
and a 0 volts line 51. The data outputs 49, 50 branch to
connect to the associated actuation means 42, 42’.
[0037] The actuation means 42, 42° comprise a "D"
type latch. Inputs 52 and 53 to the latches 42, 42’ are
from outputs 49 and 50 respectively. The latches 42, 42’
also have a power supply line 45 and 0 volts line 51. The
latches 42 and 42’ are connected to the valves by output
lines 54 and 55. The latches 42, 42’ also have inputs 56
for receiving an actuation signal. Thus, the output means
40 is of the form of a 2-bit serial latch.

[0038] The clock signal input 46, the pre-actuation sig-
nal data input 47 and the edge-triggered actuation signal
input 56 are all received from the master or slave micro-
processor 15, 30. The above inputs are digital and thus
take the form of either a "1" or a "0".

[0039] Inuse, the sequence in which the above signals
are applied determines which valves are actuated. For
example, to actuate the second valve in the chain a pre-
actuation signal of "1" is applied to the input 47 at the
same time as a clock pulse at input 46. As will be appre-
ciated, this causes the pre-actuation signal of "1" to ap-
pear at output 49 and therefore form the input of the sec-
ondflip-flop 41’ atinput48. During the second clock cycle,
the pre-actuation signal is "0". Thus, after the second
clock pulse at input 46, there is a pre-actuation signal of
"0" at output 49 and the pre-actuation signal of "1" now
appears at output 50.

[0040] The microprocessor 15, 30 now outputs an ac-
tuation signal to input 56. As the outputs 49 and 50 form
the inputs 52 and 53, after the actuation signal, a "0" will
appear at valve output 54 and a "1" will appear at valve
output 55. Thus, the first valve in the chain will not be
actuated, as it will receive a "0" signal, while the second
valve in the chain will be actuated, as it receives the pre-
actuation signal of "1".

[0041] If another valve is added, the pre-actuation sig-
nal data input of the additional flip-flop/latch pair can be
connected to the output 50. Further valves can be added
in a similar manner. Thus, it will be appreciated that this
method can be used to actuate any valve in the chain of
valves or any combination thereof, as the pre-actuation
signals are fed into the chain atinput47 and then "passed
through" the flip-flops by the clock signal edge. Once the
clock signal has cycled the required number of times and
the pre-actuation signals form the input of the appropriate
latch 42, 42’, the actuation signal is applied to pass the
signals to the appropriate valve.

[0042] This method may also be usedin aconfiguration
mode to allow the microprocessor to determine how
many valves are connected to the valve island with which
it is associated. At the end of the chain of flip-flop/latch
pairs 43, 44 the output 50 returns to the microprocessor.
Using the example as shown in Figure 4, during a con-
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figuration mode a pre-actuation signal of "1" is applied
at input 47 during the first clock cycle at input 46. After
the first clock cycle the pre-actuation signal is kept as
"0". The microprocessor 15, 30 then counts the number
of clock cycles applied at inputs 46 until the pre-actuation
signal of "1" returns to it. The number of valves can thus
be determined by counting the number of clock pulses
applied during this configuration mode.

[0043] Further, during the configuration mode the mi-
croprocessor 30 of each slave control means 3 may pass
the information of the number of valves associated with
it back to the master control means 2. Thus, the master
control means can then determine which valve is at-
tached to which slave control means 3 and therefore ad-
dress the appropriate one in response to the multipole
signals 10.

Claims

1. A communication system comprising a controller
system, a master control means (2) and at least one
slave control means (3), the master control means
(2) and at least one slave control means (3) being
arranged for controlling fluid flow control valves, the
controller system and the master control means (2)
being connected via a multipole connection means
(4), the master control means (2) being adapted to
receive a multipole signal via the multipole connec-
tion means (4) and outputting an addressed signal
to the at least one slave control means (3) via ad-
dressable connection means in the form of a sub-
bus (7, 17), wherein the master control means (2)
comprises a microprocessor (15) arranged for inter-
preting the multipole signal, determining whether the
valve to be actuated is located on a valve island with
which the control means (2) is associated or with
which the slave control means (3) is associated, and
if it is determined that the valve to be actuated is
controlled by the slave control means (3), preparing
an appropriate addressed signal for transmission on
the sub-bus (7) of the addressable connection
means.

2. A communication system according to claim 1, in
which the controller system is a programmable logic
controller (PLC).

3. A communication system according to claim 1 or
claim 2, in which the master and slave control means
(2, 3) control fluid flow control valves.

4. A communication system according to any preced-
ing claim, in which the master and slave control
means (2, 3) are associated with valve islands and
control solenoid operated valves located thereon.

5. A communication system according to any preced-
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ing claim, in which further slave control means (3)
are connected to the communication system via ad-
dressable connection means (7, 17) in a chain-like
manner.

A communication system according to any preced-
ing claim, in which the addressable connection
means (7, 17) is based on a Local Interconnect Net-
work (LIN) standard.

A communication system according to any of claims
1 to 5, in which the addressable connection means
(7, 17) is based on the Controller Area Network
(CAN) standard.

A communication system according to any of claims
1 to 5, in which the addressable connection means
(7, 17) is based on a RS485 standard.

A communication system according to any preced-
ing claim, in which the master and slave control
means (2, 3) include transceiver means (28) to en-
able them to communicate using the protocol of the
addressable connection means (7, 17).

A communication system according to any preced-
ing claim, in which the multipole connection means
(4) comprises a 25-pin convector.

A communication system according to any of claims
1to 9, in which the multipole connection means (4)
comprises a 44-pin connector.

A communication system according to any preced-
ing claim, in which the master control means (2) com-
prises a microprocessor (15).

A communication system according to any preced-
ing claim, in which the slave control means (3) com-
prises a microprocessor (30).

A communication system according to any preced-
ing claim, in which the master control means (2) in-
cludes a diode array (18) that derives power for the
master control means (2), and for the actuation of
any devices that it controls, from the multipole input
signal (10).

A communication system according to any preced-
ing claim, in which the slave control means (3) de-
rives power from the addressable connection means
(7,17).

A communication system according to any preced-
ing claim, in which the master control means (2) has
signal conditioning means (12) to ensure that the
signals received from the multipole connection
means (4) are in a suitable form for receipt by the
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17.

18.

19.

microprocessor (15) of the control means.

A communication system according to any preced-
ing claim, in which the master and slave control
means (2, 3) have output means (32) for actuating
the required valve.

A communication system according to claim 17, in
which the output means (32) comprises an output
array de-multiplexer.

A communication system according to claim 17, in
which the output means (32) is adapted to use a
serial signal from the control means to control the
appropriate valve.

Patentanspriiche

1.

Kommunikationssystem, umfassend ein Steue-
rungssystem, ein Master-Steuermittel (2) und min-
destens ein Slave-Steuermittel (3), wobei das Mas-
ter-Steuermittel (2) und mindestens ein Slave-Steu-
ermittel (3) zum Steuern von Flissigkeitsregelventi-
len angeordnet sind, wobei das Steuerungssystem
und das Master-Steuermittel (2) Gber ein Multipol-
anschlussmittel (4) miteinander verbunden sind, wo-
bei das Master-Steuermittel (2) angepasst ist, ein
Multipolsignal Gber das Multipolanschlussmittel (4)
zu empfangen und ein adressiertes Signal an das
mindestens eine Slave-Steuermittel (3) tGber adres-
sierbare Anschlussmittel in Form eines Sub-Busses
(7, 17) auszugeben, wobei das Master-Steuermittel
(2) einen Mikroprozessor (15) umfasst, der angeord-
net ist, um das Multipolsignal zu interpretieren, zu
bestimmen, ob das zu betétigende Ventil auf einer
Ventilinsel angeordnet ist, mit der das Steuermittel
(2) verknipft ist oder mit der das Slave-Steuermittel
(3) verknupftist, und, wenn bestimmt wird, dass das
zu betatigende Ventil vom Slave-Steuermittel (3) ge-
steuert wird, ein geeignetes adressiertes Signal fir
die Ubertragung auf dem Sub-Bus (7) des adressier-
baren Verbindungsmittels zu erzeugen.

Kommunikationssystem nach Anspruch 1, bei dem
das Steuerungssystem eine speicherprogrammier-
bare Steuerung (SPS) ist.

Kommunikationssystem nach Anspruch 1 oder An-
spruch 2, bei dem die Master- und Slave-Steuermit-
tel (2, 3) Flussigkeitsregelventile steuern.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem die Master- und Slave-
Steuermittel (2, 3) mit Ventilinseln verkniipft sind und
aufdiesenangeordnete Solenoid-betriebene Ventile
steuern.
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Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem ein weiteres Slave-
Steuermittel (3) in kettenartiger Weise Uber adres-
sierbare Anschlussmittel (7, 17) an das Kommuni-
kationssystem angeschlossen ist.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem die adressierbaren An-
schlussmittel (7, 17) auf einem LIN-Standard (LIN =
Local Interconnect Network) basieren.

Kommunikationssystem nach einem der Anspriiche
1 bis 5, bei dem die adressierbaren Anschlussmittel
(7, 17) auf dem CAN-Standard (CAN = Controller
Area Network) basieren.

Kommunikationssystem nach einem der Anspriiche
1 bis 5, bei dem die adressierbaren Anschlussmittel
(7, 17) auf einem RS485 Standard basieren.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem die Master- und Slave-
Steuermittel (2, 3) ein Sendeempfangermittel (28)
enthalten, um ihnen die Kommunikation unter Ein-
satz des Protokolls der adressierbaren AnschluBmit-
tel (7, 17) zu erméglichen.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Multipolanschluss-
mittel (4) einen 25-poligen Stecker umfasst.

Kommunikationssystem nach einem der Anspriiche
1 bis 9, bei dem das Multipolanschlussmittel (4) ei-
nen 44-poligen Stecker umfasst.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Master-Steuermit-
tel (2) einen Mikroprozessor (15) umfasst.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Slave-Steuermittel
(3) einen Mikroprozessor (30) umfasst.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Master-Steuermit-
tel (2) eine Dipolanordnung (18) enthalt, die Energie
fur das Master-Steuermittel (2) und fir die Betati-
gung der von ihm gesteuerten Vorrichtungen von
dem Multipol-Eingangssignal (10) ableitet.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Slave-Steuermittel
(3) Energie von den adressierbaren Anschlussmit-
teln (7, 17) ableitet.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem das Master-Steuermit-
tel (2) ein Signalkonditioniermittel (12) aufweist, um
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sicherzustellen, dass die von dem Multipolan-
schlussmittel (4) empfangenen Signale eine flir den
Empfang der Steuermittel durch den Mikroprozessor
(15) geeignete Form aufweisen.

Kommunikationssystem nach einem der vorherge-
henden Anspriiche, bei dem die Master- und Slave-
Steuermittel (2, 3) ein Ausgabemittel (32) zur Beta-
tigung des bendtigten Ventils aufweisen.

Kommunikationssystem nach Anspruch 17, beidem
das Ausgabemittel (32) einen Ausgabe-Array-De-
multiplexer umfasst.

Kommunikationssystem nach Anspruch 17, beidem
das Ausgabemittel (32) angepasst ist, ein von den
Steuermitteln kommendes serielles Signal zum
Steuern des entsprechenden Ventils zu verwenden.

Revendications

Systeéme de communication comprenantun systéme
contréleur, un moyen de contréle maitre (2) et au
moins un moyen de contréle esclave (3), le moyen
de contréle maitre (2) et au moins un moyen de con-
tréle esclave (3) étant agencés pour commander des
vannes de controle d’écoulement de fluide, le sys-
teme contréleur et le moyen de contr6le maitre (2)
étant connectés par l'intermédiaire d’'un moyen de
connexion multipéle (4), le moyen de contréle maitre
(2) étant adapté a recevoir un signal multipdle par
I'intermédiaire du moyen de connexion multipdle (4)
et fournir un signal adressé audit au moins un moyen
de contréle esclave (3) par lintermédiaire d'un
moyen de connexion adressable sous la forme d’un
sous-bus (7, 17), dans lequel le moyen de contrdle
maitre (2) comprend un microprocesseur (15) agen-
cé pour interpréter le signal multipéle, déterminer si
la vanne a actionner est située sur un ilot de vannes
auquel le moyen de contréle (2) est associé ou
auquel le moyen de contrble esclave (3) est associé,
et sion détermine que la vanne a actionner est com-
mandée par le moyen de contréle esclave (3), pré-
parer un signal adressé approprié pour transmission
sur le sous-bus (7) du moyen de connexion adres-
sable.

Systeme de communication selon la revendication
1, dans lequel le systéme contréleur est un contro-
leur logique programmable (PLC).

Systeme de communication selon la revendication
1 ou 2, dans lequel les moyens de contréle maitre
et esclave (2, 3) commandent des vannes de con-
tréle d’écoulement de fluide.

Systeme de communication selon 'une quelconque
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des revendications précédentes, dans lequel les
moyens de contrdle maitre et esclave (2, 3) sont as-
sociés a des ilots de vannes et commandent des
vannes a commande électromécanique situées sur
ces derniers.

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel
d’autres moyens de contrdle esclaves (3) sont con-
nectés en chaine au systéme de communication par
l'intermédiaire d’'un moyen de connexion adressable
(7,17).

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel le
moyen de connexion adressable (7, 17) estbasé sur
une norme LIN (Local Interconnect Network).

Systeme de communication selon I'une quelconque
des revendications 1 a 5, dans lequel le moyen de
connexion adressable (7, 17) est basé sur la norme
CAN (Controller Area Network).

Systeme de communication selon I'une quelconque
des revendications 1 a 5, dans lequel le moyen de
connexion adressable (7, 17) est basé sur une nor-
me RS485.

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel les
moyens de contréle maitre et esclave (2, 3) com-
prennent un moyen émetteur-récepteur (28) pour
leur permettre de communiquer en utilisant le proto-
cole du moyen de connexion adressable (7, 17).

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel le
moyen de connexion multipble (4) comprend un con-
necteur a 25 broches.

Systeme de communication selon I'une quelconque
des revendications 1 a 9, dans lequel le moyen de
connexion multipéle (4) comprend un connecteur a
44 broches.

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel le
moyen de contréle maitre (2) comprend un micro-
processeur (15).

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel le
moyen de contrdle esclave (3) comprend un micro-
processeur (30).

Systeme de communication selon I'une quelconque
des revendications précédentes, dans lequel le
moyen de contréle maitre (2) comprend un réseau
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16.
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18.
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de diodes (18) qui dérive de I'énergie pour le moyen
de contrdle maitre (2), et pour I'actionnement de tous
les dispositifs qu’il contrdle, a partir du signal d’en-
trée multipdle (10).

Systeme de communication selon 'une quelconque
des revendications précédentes, dans lequel le
moyen de contrble esclave (3) dérive de I'énergie du
moyen de connexion adressable (7, 17).

Systeme de communication selon 'une quelconque
des revendications précédentes, dans lequel le
moyen de contrdle maitre (2) comporte un moyen
de conditionnement de signal (12) pour garantir que
les signaux regus du moyen de connexion multipole
(4) ont une forme appropriée pour étre regus par le
microprocesseur (15) du moyen de contréle.

Systeme de communication selon 'une quelconque
des revendications précédentes, dans lequel les
moyens de contréle maitre et esclave (2, 3) compor-
tent un moyen de sortie (32) pour actionner la vanne
requise.

Systeme de communication selon la revendication
17, dans lequel le moyen de sortie (32) comprend
un démultiplexeur de réseau de sortie.

Systeme de communication selon la revendication
17, dans lequel le moyen de sortie (32) est adapté
a utiliser un signal série provenant du moyen de con-
tréle pour commander la vanne appropriée.
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